Introduction
S a k at a (1954) reported on the attachment between the epithelium and lamina propria of the hard palate and the gingiva in man, monkey and cat. T a k a m u r a and S a k a t a (1955) studied the problem on the mucous membrane of the hymen and the esophagus. They said that the cytoplasmic processes of the basal cells of the epithelium and the free endings of the reticular fibers fitted together, as if two brushes did so. Also the junction of the epidermis and dermis, which shows an analogous structure with the mucous mem-.brane , has been studied by many investigators.
Fr i e b o es (1920), H o m m a (1922) and K o g o i (1923) and others noticed the intimate relationship between the reticular fibers and the cytoplasmic processes of the basal cells of the epithelium. Dick (1947) pointed out, that it is unknown whether the cytoplasmic processes protruded into the network of the reticular fibers or the free endings of the reticular fibers protruded into the basal cytoplasm of the basal cells. Odl and (1950) said, that the cytoplasmic processes of the basal cells got into the network formed by reticular fibers, and that the reticular fibers were continuous showing arches, inspite of their appearance in the sections. They look like terminating with blind endings owing to the angle at the sectioning of the block. The results of the studies on the mucous membrane by S a k at a and T a k a m u r a (1955) differ from that of Odlan d. As above mentioned some studies have been made on the structure of the attach-67 ment between the epithelium and lamina propria of the adult, but there are hardly any reports on the same project of the embryos. This work has been done to compare the attachment between epithelium and lamina propria of the embryo with that of the adult, and to investigate the differences between the observations of 0 d-I and and S a k a t a and T a k a m u r a observing the mechanism of the appearance of the reticular fibers and their growing process.
Material and Method
The gingiva and the hard palate of twenty human embryos (from the fourth to the ninth foetal month) were used. Pieces of gingiva were taken out from certain portions of the maxilla and the mandibula.
The materials were fixed in 10% formalin, embedded in paraffin.
Sections were made in six micra thick vertically and tangentially to the surface of the mucous membrane. Massa n's trichrome stain (L i 11 i e, 1952) and P a p's silver impregnation (S e k i, 1951) were used.
Observations
1. On the basal portion of the epithelium. The gingiva and the hard palate of the embryo used were covered by the stratified squamous epithelium.
The boundary between the epithelium and lamina propria of the gingiva and the hard palate shows irregular shape according to the fetal month. Namely the attachment in the gingiva is a straight line before the sixth month, and no papilla of lamina propria is observed.
In the embryos of the seventh foetal month the epithelial ridges which protrude into the lamina propria with gentle curve, appear ( fig. 13 ). After the eighth foetal month the epithelial ridges become deep and the number of them increase with the growth of the embryos. But the apex of the epithelial ridges in the gingiva shows a gentle curve ( fig. 3 ). The development of the papillae in the hard palate is more conspicuous than that in the gingiva of the same foetal month.
Namely in the gingiva the papillae of lamina propria appear in the middle of the fifth foetal month ( fig. 9 ). The papillae of lamina propria in the hard palate of the embryo of the eighth month are high and numerous and their apexes show sharp angles ( fig. 4) . The basal cell of the epithelium is short columnar, its major On the structure of the attachment between the lamina propria mucosae axis is vertical towards the surface of the epithelium, and protrudes its cytoplasmic processes to lamina propria, but the form and the length of these processes are various according to the foetal months of the materials.
The basal cells in the fourth month's embryo have hardly any cytoplasmic process ( fig. 1 ). With the growth of the embryos the basal portion of the basal cell of the epithelium becomes longer and it protrudes towards the lamina propria, and the space between adjacent basal cells becomes prominent ( fig. 2 ).
2. On the reticular fibers of the lamina propria just below the epithel ium
The layer of the argentaffin reticular fibers is observed just under the epithelium of the gingiva and hard palate in embryos. These reticular fibers are stained black and their stainability in creases with the increase of the foetal month.
The fourth month's embryo. The connection between the reticular fibers in the lamina propria of the gingiva is scarcely complete, and the short fibers with weak stainability exist very loosely. They run almost parallel to the basement of the epithelium, and few fibers run with certain angle. No fiber is there at all, which runs vertical to the basement of the epithelium.
The reticular fibers in the boundary between the epithelium and the lamina propria are aggregated closely and stain deep ( fig. 5) . The reticular fibers, run straight in almost all the specimens, and sometimes few wavy fibers are observed.
But the grade of their curve is very small (fig. 6 ). The development of the reticular fibers in the hard palate of the same embryo is conspicuous. Namely the fibers are thicker and arranged more closely. On the contrary to the straight arrangement of the fibers in the gingiva, the fibers in the hard palate are arranged low wavy ( fig. 7 ). This wavy arrangement of the reticular fibers seems to show the more progressed development.
The fifth to the sixth month's embryos. The arrangement of the recticular fibers in this stadium is the transitional form from the fourth month to the seventh month. In the gingiva of the fifth month's embryo the fibers, which run with certain angle to the basement of the epithelium, appear relatively abundant, and the formation of the network begins crossing these fibers with the parallel fibers ( fig. 8 ). The reticular fibers in the hard palate of the same embryo develop more and are entangled in a more complicated way (figs. 9, 10 and 11). But , the connection of the fibers is not yet complete, and their arrangement-is loose. The meshes, which are composed of the reticular fibers, are very large. With the progress of the foetal months the reticular fibers increase and the fibers connect with each other, the meshes become small and thus more complex structure is observed. Fig. 12 shows the reticular fibers, which penetrate into the epithelium from the lamina propria in the hard palate of the sixth month embryo. Fig. 10 shows the same portion of the embryo of the fifth month. When these two figures are compared, it is clear, that in the former figure the fibers are more intertwined than in the latter. The reticular fibers in the boundary between the epithelium and the lamina propria run wavy, and their extremities penetrate a little into the epithelium in the gingiva of the embryo of the fifth foetal month. Sometimes the tips of the wavy papillae become high and protrude deep into the epithelium showing a serrated structure.
But it is not definite where they appear and the number of them is few ( fig. 8 ). Because the papillae of the lamina propria exist in the hard palate of the embryo by the fifth month, the direction of the reticular fibers differ somewhat. Namely the fibers in the top of the papilla and in the circumference of the top are high wavy, and the ends of the fiber penetrate into the epithelium ( fig. 10 ). The reticular fibers adjacent to the epithelial ridge are low wavy ( fig. 11 ). These structures do not alter till the sixth foetal month, but a slight modification, that is sometimes the apex of the papilla becomes serrated and penetrates into the epithelium.
But the grade of penetration of the reticular fibers into the epithelium is very slight.
The embryo of the seventh foetal month. The penetration of the reticular fibers of the lamina propria into the epithelium differs according to the portions observed. But this regional difference is not definite, because the development of the papilla in the gingiva is incomplete.
In some regions the grade of the penetration of the fibers into the epithelium is the same as in the-fifth and sixth month's embryos ( fig. 14) , and in another region it presents a more progressed structure, which is first observed in the seventh month. Namely very short fibers come out from the serrated papilla, which are observed in the embryo of the seventh month, and penetrate deep into the epithelium, and have blind ends (fig. 15 ). This structure seems to be the first figure of the reticular fibers ending blind and penetrating into the epithelium, as S a k at a and T a k a m u r a have reported.
Differing from the On the structure of the attachment between the lamina propria mucosae 71 gingiva, the mucous membrane of the hard palate of the same embryo has a relatively developed papillae, their reticular fibers show the early figures of the above mentioned free endings at the apex of the papillae of the lamina propria.
The length of these fibers with free endings is longer than those in the gingiva (fig. 16 ). The structure of the reticular fibers adjacent to the ridge of the epithelium shows hardly any changes as compared with that in the embryo of the sixth month.
The embryos of the eighth and the ninth foetal month.
In the end stadium of the foetal life the layer of the reticular fibers in the gingiva and the hard palate develops well and the fibers are interwoven closely, but they do not form the complete network (figs. 17 and 18). As the papillae of the lamina propria in the gingiva develop relatively well, the regional difference is defined in the gingiva and hard palate, and a similar structure is observed in both materials.
The reticular fibers in the apex of the papillae of the lamina propria and in their neighbourhood gather closely and form the network as compared with the fibers adjacent to the epithelial ridge. The branching reticular fibers or fiber-bundles from this layer protrude into the epithelium with prominent free ends ( fig.  17) . The form of the free end is a short rod, and its penetration into the epithelium is slight.
The reticular fibers adjacent to the epithelial ridge show the same development as in the embryo of the fifth to the sixth foetal month, and no free end of the fiber into the epithelium is observed ( fig. 18 ).
Histological differences of the gingiva in the maxilla and the mandibula are not remarkable.
Discussion
S a k at a and T a k a m u r a (1955) have reported that the fine fibers penetrate into the epithelium from the network in the lamina propria with free endings, and that sometimes the fibers with blind ends branched in the boundary between the lamina propria and epithelium of the esophagus. The reticular fibers of the lamina propria in the embryos are on the way of development and so they do not form a network. The fine fibers which branch from this layer, are first observed in the seventh foetal month, and their form has been almost completed in the eighth to the ninth foetal month, but is still fine and short, and few in number.
Also S a k at a and T a k a m u r a (1955) reported, that the reticular fibers in the papillae of the lamina propria are arranged more closely and the fibers which penetrate into the epithelium are more numerous and longer than the fibers in the portions of epithelial ridges. 0 d 1 and (1950) said that the reticular fibers which crossed with the processes of the epithelial cells, seemed to end with blind ends, but the fact was, that the fibers were continuously showing arches, instead of to end with blind ends. S a k a t a (1954) denied the existence of such archshaped fibers in the gingiva and the hard palate of man, cat and monkey. Also T a k a m u r a and S a k at a (1955) confirmed that the fibers ended with blind ends in human hymen. In our present study the fibers in the attachment between the epithelium and the lamina propria show blind ends. Observing on the developing process of the penetration of the reticular fibers into the epithelium, it can not have been so, that the fibers are continuous as 0 d 1 and (1950) said. Dick (1947) said that it was not determined whether the cytoplasmic processes of the basal cells penetrated into the network of the reticular fibers, or the free ends of the reticular fibers penetrated into the cytoplasm of the basal cells. On that point, 0 d 1 a n d (1950) reported that the cytoplasmic processes of the basal cells penetrated into the network composed with the reticular fibers, and S a k at a et T a k a m u r a (1955) said that the fibers, which branched from the network, penetrated into the cytoplasm of the epithelial cells. Our opinion is, that the one does not penetrate into the other, but that with the penetration of the cytoplasmic processes of the basal cells into the layer of the reticular fibers, the fibers from the layer of the reticular fibers penetrate gradually into the epithelium, and that the epithelium and the lamina propria fitted together as two brushes do. This problem will be clarified by observing the process in which the basal epithelial cells and the reticular fibers fit together and this is one of the purposes of this study. S a k a t a (1954) observed rather the conspicuousness in the development of the reticular fibers of the papillae of the lamina propria in the hard palate, and said that this difference might be due to the fact that the gingiva was under stronger external force than the hard palate.
On the contrary to S a k a t a's observations, the development of the papillae and the fibers in the hard palate is more erominent than those • in the gingiva in the embryos.
Those differences between adult and embryo show the more conspicuous development of the gingiva after birth as compared with the hard palate.
Summary
The gingiva and the hard palates of the human embryos from the fourth to the ninth foetal month were used as materials and the attachment between the epithelium and the lamina propria were studied.
Six micra thick sections were made vertically and parallel to the surface of the mucous membrane. M a s s o n's trichrome stain and P a p's silver impregnation were done. In general the reticular fibers in the lamina propria mucosae of the embryo show the transitional form to the structure of the 'adult. The cytoplasmic processes of the basal cells of the epithelium were not observed.
The boundary between the epithelium and the lamina propria mucosae shows an almost straight line, and the reticular fibers in the boundary between the epithelium and the lamina pkopria run parallel or wavy to the basal surface of the epithelium. The penetration of the reticular fibers into the epithelium is not yet observed.
With the increase of foetal months, the cytoplasmic processes of the basal cell penetrate into the lamina propria, and the reticular fibers of the lamina propria protrude into the epithelium, and both of these fit together.
This structure can be observed imcompletely after the seventh foetal month.
The fibers which protrude into the epithelium end blind.
In general the development of the papillae and the reticular fibers of the lamina propria in the hard palate is more conspicuous than that in the gingiva. No histological difference is observed in the gingiva of the maxilla and that of the mandibula. The development of the papilla is prominent as compared with fig. 3 . Figs. 5-18. Sectioned vertically to the surface. P a p's silver impregnation is applied. Fig. 5 . The gingiva in the embryo of the fourth foetal month.
The fibers are loosely arranged, but just under the epithelium the fibers aggregate densely and stain deep. Fig. 6 . The enlarged figure of the attachment between lamina propria and the epithelium in fig. 5 . The development of the reticular fibers is imcomplete and the fibers run parallel to the basement of the epithelium. Fig. 7 . The hard palate in the embryo of the fourth foetal month.
The fibers in the attachment between the epithelium and the lamina propria run wavy. As compared with the gingiva of the same embryo ( fig. 6 ) the development of the fibers are prominent. Fig. 8 . The gingiva in the embryo of the fifth foetal month. The reticular fibers show the initial structure of the formation of the network.
In the boundary the lamina propria contact with epithelium showing a serrated structure. This structure intermingles with the wavy structure of the reticular fibers. Fig. 9 . The palate of the embryo of the fifth foetal month. The papilla protrudes • into the epithelium with gentle top. The reticular fibers which show some angle toward the basement of the epithelium, appear.
On the structure of the attachment between the lamina propria mucosae 75 Fig. 10 . The reticular fibers of the papilla shown in fig. 9 . They run high wavy, and their ends penetrate into the epithelium. Fig. 11 . The reticular fibers adjacent to the epithelial ridge in fig. 9 . Fig. 12 . The reticular fibers in the top of the papilla in the ,hard palate of the six months' embryo.
This shows the same structure as the hard palate of the fifth month's embryo. Fig. 13 . The gingiva of the embryo of the seventh foetal month. The appearance of the incomplete papilla is shown. The reticular fibers aggregate closely and stain deep just below the epithelium. Fig. 14 . The enlarged figure of the attachment between the epithelium and the lamina propria in the gingiva of the seventh month's embryo. The reticular fibers run wavy as in the fifth or sixth month's embryo. Fig. 15 . Also the enlarged figure of the attachment between the epithelium and the lamina propria in the gingiva of the seven months old embryo.
The very short fibers with free ends branch from the top of the papilla and penetrate deep into the epithelium.
This figure is first observed in this developmental stadium, and the region in which this figure is observed, is not ascertained. Fig. 16 . The reticular fibers in the papilla in the hard palate of the seventh month's embryo.
The initial figure of the fibers, which penetrate into the epithelium with free ends, is shown. Figs. 17 and 18 . The gingiva of the embryo of the ninth foetal month. Fig. 17 . The reticular fibers in the papilla of the lamina propria. The formation of the network is almost finished. The reticular fibers or bundles of the fibers, which branch from this layer, penetrate into the epithelium with free ends. Fig. 18 . The reticular fibers adjacent to the epithelial ridge. The development of the fibers in this portion is weaker than that in the papilla of lamina propria, and no free end, which penetrates into the epithelium, is observed.
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